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The power of dividend yields to forecast stock retums, measured by regression. R2, increases with
the return horizon. We offer a two-part explanatica. (1) High astocorrelation causes the variance
of expected returns to grow faster than the return horizon. (2) The growth of the variance of
une=nected returns with the return horizon is attenuated by a disccunt-rate effect — shocks to
expected returns generate opposite shocks to current prices. We estimate that, on average, the
future price increases implied by highsr w.pected returns ore just offset by the decline in the
current price. Thus, time-varying expected reiurns generate “temporary’ components of prices.

1. Introduction

There is much evidence that stock reiurns are predictable. The common
conclusion, usually from tests on monthly data, is that the predictable compo-
nent of returns, or equivalently, the variation through time of expected
returns, is a small fraction (usually less than 3%) of return variances. See, for
example, Fama and Schwert (1977), Fama (1981), Keim and Stambaugh
(1586). and French, Schwert, and Stambaugh (1987). Recently, however, Fama
and French (1987a) fiud that portfolio returns for holding periods beyond a
year have strong negative autocorrelation. They show that under some as-
sumptions aboui the nature of the price process, the autocorrelations imply
that time-varying expected returns explain 25-40% cf three- to five-year return
variances. Using variance-ratio tests, Poterba and Summers (1987) also esti-
mate that long-horizon stock returns have large predictable components.

Univariate tests on long-horizon returns are imprecise. Although their point
estimates suggest strong predictability, Poterba and Summers (1987) cannot
reject the hypothesis that stock prices are random waiks, even with variance
ratios estimated on returns from 1871 to 1985. Fama and French (1987a) fird
reliable negative autocorrelation in tests or. long-horizon returns for the
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1926-1985 period, but subperiod results suggest that the autocorrelation is
largely due to the 1926-1940 period. Because sample sizes for long-horizon
returns are small, however, it is impossible to make reliable inferences about
changes in their time-series propeities.

W2 use dividend/price ratios (D/P), henceforth called dividend yields. to
forecast returns on the value- and equal-weighted portfolios of New York
Stock Exchange (NYSE) stocks for return horizons (holding periods) from one
month to four years. OQur tests confirm existing evidence that the predictable
(expected) component of returns is a small fraction of short-horizon return
variances. Regressions of returns on yields typically explain less than 5% of
monthly or quarterly return variances. More interesting, our results add
statistical power to the evidence that the predictable component of returns is a
larger fraction of the variation of long-horizon returns. Regressions of returns
on D/P often explain more than 25% of the variances of two- to four-year
returns. In contrast to the univariate tests of Fama and French (19872) aud
Poterba and Summers (1987), regressions of returns on yields provide reliable
evidence of forecast power for subperiods as well as for the 1927-1986 sample
period.

The hypothesis that D/P forecasts returns has a long tradiiion among
practitioners and academics [for example, Dow (1920) and Ball (1978)]. The
intuition of the ‘efficient markets’ version of the hypothesis is that stock prices
are low relative to dividends when discount rates and expected returns are
high, and vice versa, so that D/P varies with expected returns. There is also
evidence, primarily for annual returns, that supports the hypothesis. See, for
example, Rozefl (1984), Shiller (1984), Flood, Hodrick, and Kaplan (1986),
and Campbell and Shiller (1987). Thus, neither the hypcthesis nor the evi-
dence that D /P forecasts returns is new. Whai we offer are (a) evidence that
forecast power increases with the return horizon, (b) an eccnomic siory to
explain this result, and (c) evidence consisteni with the explanation.

Part of the story for why the predictable component of returns becomies
more important for longer return horizons is easy to document. I expected
returns have strong positive autocorrelation, rational forecasts of onc-year
returns one to four years ahead are highly correlated. As a consequence, the
variance of expected returns grows faster with the return horizon than the
variance of upexpscted returns - the variation of expected reiurns becomes a
larger fraction of the variation of returns. Our results, like those of others,
indicate that expected returns are highly autocorrelated.

The second part of the story for forecast power that increases with the
return horizon is more interesting, It starts from the observation that residual
variances for regressions of returns on yields (the unexpected returns esti-
mated from the regressions) increase less than in proportion to the return
horizon. Our explanation centers on what we call the discount-rate effect, that
is, the offsetting adjustment of current prices triggered by shocks to discount
rates and expected returus. We find that estimated shocks to expected returns
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are indecd associated with opposite shocks to prices. The cumulative price
effect of these shocks is roughly zero; on average, the ¢xpected future price
increases implied by higher expected returns are offset by the immediate
decline in the current price.

These results are consistent with medels {for example, Summers (1986)] in
which time-varying expected returns generate mean-reverting components of
prices. The interesting economic guestion, motivated but unresolved by our
results, is whether the predictability of rcturns implied by such temporary
price components is driven by rational ecoromic behavior (the investment
opportunities of firms ar.1 the tastes of investors for current versus risky future
consumption) — or by animal spirits.

2. Dividend yields

Consider a discrete-time perfect-certainty modei in which D(r), the divi-
dend per share for the time period from ¢ — 1 to ¢, grows at the constant rate
g, and the market interest rate that relates the stream of future dividends to
the stock price P(# — 1) at iime r — 1 is the constant r. In this model, the price
P(t—1)is

(1), 1+g (1+g) D(1)
-1)= 1+ + + = . 1
P(r-1) 1+ 14r  (Q+r) r—g )
The dividend yield is the interest rate less the dividend growth rate,
D(1)
—y- g, 2
P{i—1) T8 (2)

In :he certainty model, the interest rate  is the discount rate for dividends
and the period-by-period return on the stock. The transition from certainty to
a model that (a) accommodates uncertain future dividends and discount rates
and (b) shows the correspondence between discount rates and time-varying
expected returns is difficult. See Campbell and Shiller (1987) and Poterba and
Summers (1987). The direct relation between the dividend yieid and the
interest rate in the certzinty mode! (2) suffices, however, to illustrate that
yields are likely to capture variation in expected returas. o

3. Variables for the basic regressions

3.1. Returns and dividend yields

Fama and French (1987a) find that the predictability of long-horizon
returns implied by negative autocorrelation is stronger for portfolios of small
firms. Thay also find that the return bekavior of large- and small-firm portfolios
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is typified by the value- and equal-weighted portfolios of NYSE stocks
constructec by the Center for Research in Security Prices (CRSP). Cur tests
use continuously compounded returns r(t, ¢ + T) on the two market portfolios
for return horizons T of on¢ month, one quarter, and one to four years. The
monthly, quarterly, and annual returns are nonoverlapping. The two- to
four-year returns are overlapping annual {(end-of-year) observations. The sam-
ple period for the returns is 1927-1986.

The tests center on regressions of the future return, r(t,t+ T'), on two
measures of the time ¢ dividend yield, Y{(7),

(0, 1+ T) =a(T) + B(I)Y(:) + &(t. 1 + T). )

The yields are constructed from returns, with and without dividends,
provided by CRSP. Consider a one-dollar investment in either the value- or
equal-weighted market portfolio at the end of December 1925. If dividends are
not reinvested, the value of the portfolio at the end of the month m is

P(m) =expfry(1) + 1 (2) + ,(3) + - - - +1o(m)], (4)

where 7,(m) is the continvously compounded without-dividend return for
monta m. If the continuously compounded with-dividend return is r(m), the
dividend on the portfolio in month m is

D(m) = P(m - )exp[r(m)] — P(m). (5)

Two dividend yields, D(¢)/P(t—1) and D(r)/P(t), are computed by
summing the monthly dividendsArgE (5), for the year preceding time ¢ and
dividing by the value of the portfolio at the beginning or end of the year, from
(4). We use annual yiclds to avoid seasonal differences in dividend payments.
The annual yields are used in the estimates of (3} for all return horizons.

3.2. Estimation problems and the dejinition of the yield

The certainty model (2) shows that the dividend yield is a noisy proxy for
expected returns because it also reflects exvected dividend growth. Variation
in the dividend yield, Y(¢), due to changes in the expected growth of dividends
can cloud the information in the yield about time-varying expected retusns.
More generally, any variation in ¥(¢) that is unrelated to variation in the time
t expected return, E r(z, ¢ + T), is noise that tends to cause the regression of
r(¢t,1+T) on Y(¢) to miss some of the variation in expected reiuns — it
shows up in the regression residuals,

On the other hand, when expected returns vary through time. the discount-
rate effect tends to cause estimaies of (3} to averstate the variation of expected
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returns. Suppose an expected return shock at ¢ increases discount rates. If +he
discount-rate increases are not offset by increzses in expected divideads, the
expected return shock causes an unexpected decline in P(¢). If dividend vields
forecast returns, the expected return shock also causes an unexpected increase
in Y(¢). Thus, because of the discount-rate effect, expected return shocks
produce a negative correlation between unexpected returns and contempora-
neous yield shocks that tends to produce upward biased slopes ir regressions
of returns on yields. [See Stambaugh (1986)). This bias arises only when yields
track time-varying expected returns. It does not bias the tests toward false
conclusions that yields have forecast power.

Upward bias of the estunated slope in (3) due to the discount-rate effect and
downward bias due to variation in Y{(?) unrelated to E,r(t, ¢ + T') can arise for
any definition of the yield. Other problems in estimating (3) are specific to the
definition of ¥(r) as D(¢)/P(t) or D(t)/P(t —1). For example, because we
would like a yicld with up-to-date but known information about expected
returns for periods forward from ¢, D(r)/P(r) is a natural choice. Because
stock prices are forward-looking, however, D(¢) is old relative to the dividend
forecasts in P(¢). Good news about future dividends produces a high price
P(¢) relative to the correat dividend D(¢) and a low dividend yield D(¢)/P(¢).
Good news about diviciends also produces a high return (¢ — T, r). The result
is a negative corrclation between the disturbance e{t— T, ¢) and the time ¢
shock to D(¢}/Ft) that again tends o produce upward-baised slopes in-
regressions of ri¢, ¢+ T) on D(r)/P(¢).

Table 1 snhows that the cross-correlations between one-year stock returns
and dividend changes more than a year ahead are close to 0.0. These results
suggest that stock prices do not forecast dividend charges more than a year
ahead. Thus, variation in the dividend yield dve to a denominator price that
looks beyond the dividend in the numerator is substantially reduced when
Y(¢) is defined as D(r)/P(t — 1), where P(z — 1) is the price at the beginning
of the year covered by D{¢). If stock prices do not forscast dividenid changes
more than a year aieag, the dividend forecasts in P(r — 1) will not produce
variation in D{¢)/P(t — 1), and they will not produce upward-biased slopes in
regressions of r(¢,z+ T) on D(¢)/P(¢—1).

Confident conclusions that D(#)/F(1) or D(¢)/P(¢ — 1) produces regres-
sions that overstate or understate the variation of expected returns can not be
made on a priori grounds. D(t)/P(z — 1) is more conservative. Any upward
bias in the slopes it produces occurs only when expected returns vary through
time (the discount-rate effect). Thus, regressions that use D(¢)/P(z —1) are
more likely to avoid a false positive conclusion that yields track expected
returns. They are, however, also more likely 0 be too conservative. The
deviation of D(¢) from its expecied value ai i — 1 is noise that tends to cause
regressions of r{z,¢+ T) on D(t)/P(¢-1) to understate the variation of
expected returns. Moreover, because P(¢—1) can only reflect information
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Table 1

Cross-correlations between one-year continuously-compounded returns and current and future
one-year changes in the log of annual dividends for the CRSP value-weighted and equai-weighted

NYSE portfolios.
Corffrit—1,0),n D(t +i)-In D2+ i—1)]
Leadi

Period 0 1 2 3 4 s(B®

Value-weighted nominal returns
1927-1986 0.10 0.68 0.22 0.03 -N16 0.13
1927-1956 0.13 0.78 0.26 0.08 -0.18 0.18
1957-1986 -009 0.37 005 -0.29 =010 018
1941-1986 -0.32 0.26 0.00 -0.16 -0.05 0.15

Equal-weighted nominat returns
1927-1986 0.17 0.72 0.21 0.04 -0.20 0.13
1927-1956 0.19 0.80 0.23 0.08 -0.22 0.18
1957-1986 0.09 0.46 0.13 ~0.11 -0.10 018
1941-1986 0.03 0.46 011 -0.01 -0.12 015

®5(0) is the asymptotic stendard error of the contemporaneous cross-correlation, that is, r~%5,
where n is the sample size. Real retums produze correlations similar to those shiown for nominal
returns.

about expected returns available at r — 1, D(#)/P(# — 1) is about a year out of
date with respect to expected returns measvred forward from #. If current
shocks have a decaying effect on expected returns, using an ‘old’ yield to track
expected returns is likely to understate the variation of expected returns. We
present results for the more timely measure, D(r)/F(t), as well as for
D(t)/P(t-1).

4. Summary statistics

Table 2 shows summary statistics for one-year nominal and real returns on
the value- and equal-weighted portfolios. Standard deviations of retumns are
about 50% higher during the 1927-1956 period than during the 1957-1%86
period. As in Blume (1968), the high variability of returns for 1927-1956 is
largely due to the 1927-1940 period. The standard deviations of returns are
similar for 1957-1986 and 1941-1986. We shali find that ihe regression results
are also similar for these periods.

Like stock returns, dividend changes are more variable toward the beginning
of the sample. The standard deviations of year-to-year changes in the logs of
annual dividends on the value- and equal-weighted portfolios for 1957-1986
are about 25% of those for 1927-1956. Dividend variability declines relative to
that of returns. During the 1927-1956 period, dividend changes are aimost as
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variable as returns. After 1940 returns are more than 2.4 times as variable as
dividend changes.

Dividend variability also declines relative to the variability of earnings. For
the 1927-1956 period, the standard deviation of annual changes in the log of
annual earnings on the Standard and Poor’s (S&P) Composite Index (0.259) is
about 43% greater than that of changes in annual Index dividends (0.181). For
19571986, the standard deviation of changes in eamings (.113) is more than
three times that of dividend changes (0.037).

The estimated speed of adjustment of dividends to target dividends in
Lintner’s (1956) dividend model also declines over the sample period. Lintner
postulates that a firm’s target dividend D*(¢} for year ¢ is a constant fraction
of earnings E(t),

D*(t) = kE(r). (6)

The change in the actual dividends from ¢—1 to ¢ is assumed to follow 2
partial adjustment model,

D(t)-D(t—1)=a+s[D*(1) - D(1-1)] +u(e). (M

When ihis model is fitted to the annual S&P earnings and dividends, the
estimated speed of adjustment s drops from 49% per year for 1927-1956 to
12% per year for 1941-1986, and 11% for 1957-1986.

In short, the data suggest systematic changes in the dividend policics of
firms (toward dividends that are smoother relative ¢o earnings) during the
sample period. For our purposes, changes in dividend policy are important
because they can produce variation in yields that obscures information about
expected returns or causes the relation between the yield and expected returns
to change through time.

Finally, table 2 shows summary statistics for end-of-year observations on
the yield D(z)/P(t — 1), the explanatory variable in regressions of r(¢,7+ T)
on D(t)/P(t—1) for one- to four-year returns. The first-order autocoirela-
tions of D(¢)/P(t— 1) are large, but the autocorrelations decay across longer
lags. If yields track expected returns, high first-order autocorrelation implies
persistence in expected returns. The decay of the autocorrelations across
longer lags then suggests the appealing conclusion that, though highly autocor-
related, expected returns have a mean-reverting tendency.

S. Regressions for nominal and real returns

The change in return variability arouind 1940 suggests that a weighted least
squares (WLS) appreach that deflates the observations by estimaies of return
variability will produce more efficient estimates of regressions of returns on
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dividend yields. Some of our more interesting analysis, however, involves
explaining why the expected return variation tracked by yields is a larger
fraction of the variation of returns for longer retura horizons. WLS estimates
would complicate the analysis by changing the meaning of what is being
explained. Thus the text uses ordinary least squares (OLS) estimates. WLS
regressions produce slopes that are similar to OLS slopes, however, and so
produce similar estimates of the variation in expected returns. In fact, for
periods that overlap the shift in return variances around 1940 (for example,
1927-1986 and 1927-1956j, WLS estimates actually give a stronger view of
the statistical reliability of return forecasts from yields. The WLS estimates are
available op requesi.

Tables 3 and 4 summarize the OLS regressions of the value- and equal-
weighted portfolio returns, 7(¢, ¢ + T'), on their ex ante yields, D(¢)/P{t— 1}
and D(t)/P(t). Because the regressions are the central evidence on the
variation of expected returns, the results are shown in some detail. Each table
splits the 1927-1986 sample into 30-year periods (1927-1956 and 1957-1986).
Resuits for the 19411986 period of roughly constant return variances are also
shown. Estimates of regression slopes and their #-statistics for 1946-1986 and
1936-1986 (not shown) are close to those fur 1941-1985. Finally, to illustrate
that the results are similar for different definitions of returns, regressions for
nominal and real returns are shown.

3.1, Nomirgal ieiiirns

nominal returns, regressions that use the less timely D(t)/P(t - 1) as the
explanatory variable produce only one slope less than 1.8 standard errors from
0.0. Slopes for value-weighted nominal returns more than 2.0 standard errors
from 0.0 are the rule, and slopes more than 2.5 standard errors from 0.0 are
common. For 1941-1986, the longest period of roughly constant return
variances, all the slopes for value-weighted nominal returns are more than 2.4
standard errors from 0.0,

Except for the 1927-1956 period, the regressions of equal-weighted nominal
returns on D(t)/P(r — 1) are also strong evidence that expected returns vary
through time. For the 1927-1986 sampls period and the 1941-1986 and
1957-1986 subperiods, the regression slopes for equal-weighted nominal re-
turns are typically more than 2.0 standard errors from 0.0. Moreover, the weak
results for equal-weighted returns for 1927-1956 are a onsequence of the high
variability of returns in the early years of the sample. The slopes for 1927-1956
are similar to those for the 1941-1986 period of lower return variances, and
the 1941-1986 slopes are all more than 2.6 standard errers {rem 0.0.

Regressions that use the more timely D(2)/P(t) t0 capiaw nominal returns
also produce strong evidence of forecast power for the 1927--1966 period and
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especially for 1941-1586 and 1957-1986. For the two post-1940 periods, the
slopes for D(t)/P(t) are more than 2.5 standard errors from 0.0 for boiii
market portfolios and for all return horizons. Slopes more than 4.0 standard
errors irom 0.0 are common.

5.2. Real returns

The slopes for real returns in tables 3 and 4 are typically close to those for
nominal returns. Because the real and nominal regressions have thc same
explanatory variable, similar slopes indicate that variation in expected nominal
returns translates into similar variation in expected real returns. If the market
is efficient, the results indicate that dividend yields signal variation in equi-
librium expected real returns.

Fama and French (1987b) show regressions of excess stock returns on
dividend yields. Excess returns for horizons beyond a month are calculated by
cumulating the differences between monthly nominal stock returns and the
one-month U.S. Treasury bill rate. The results for excess returns are similar to
those for real returns in table. 3 and 4. Thus the variation in expected real
stock returns tracked by dividend yields is also present in the expected
premiums of stock returns over one-month bill returns.

5.3. The behavior of the regression slopes

The slopes in the regressicns of real or nominal returns r(t,z+ T) on
Y(#) increase with the return horizon 7. When the explanatory variable 15
D(t)/P(¢— 1), the increase in the slopes is roughly proportional to T for hor-
izons to one year, but less than proportional to T for two- to four-year returns.
For the more timely D(t)/P(t) and for periods after 1940, the slopes increase
roughly in proportion to T for return horizons to four years, but more
slowly thereafter.

This behavior of the slopes has an appealing explanation. The slope
in the regression of the T-period return r{¢,t+ T) on Y(?) is the sum of
the slopes in the T regressions of the one-period returns, r(¢.tf+1),...,
r(t+T—1,t+T), on Y(¢). Slopes in regressions of r(t,t+ T) on Y(¢)
thai increase in proportion to T for horizons of one or two vears thus imply
that v..iation in Y(#) signals similar variation in one-period expected returns
out to one or two years. Slopes that increase less than in proportion to T
for longer return horizons suggest that Y(z) signals less variation in more
distant one-period expected returns. This behavior of the slopes suggests that
expected returns are highly autocorrelated but slowly mean-reveriing. The

decay of the autocorrelations of D(r)/P(z—1) in table 2 also suggests slow
mean reversion.
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5.4. Other tests

The intuition of the hypothesis that dividend yields forecast retumns is that
stock prices are low relative to dividends when discount rates and expected
returns are high, and vice versa, so that yields capture variation in expected
returns. There is a similar intuition for earnings /price ratics (E/P).

We have estimated regressions (available on request) of value- and equal-
weighted NYSE returns, r(t,¢+ T), on E(¢)/P(t— 1) and E(¢)/P(t). E(¢)
is earnings per sh:re on the Standard and Poor’s (S& P) Composite Index for
calendar year ¢, as reported by S&P. P(t) is the value of the index at the end
of the year. In many ways the E/P results are similar to the D/P results. For
example, the regression slopes and R® produced by E/P increase with the
return horizon. The ¢’s for the slopes suggest that E/P has reliable forecast
power. E/P tends, however, to have less explanatory power than D/P.

Earnings are more variable than dividends. (See section 4). If thic higher
variability is unrelated to the variation in expected returns, E/P is a noisier
measure of expected returns than D/P. This ‘numerator noise’ argument may
also explain why the forecast power of dividend yields is higher in the periods
afier 1940, when the variability of dividends declines substantially relative to
the variability of returns.

It would seem that a solution to problems causel by noise in the numerator
of E/P or D/P is to use 1/P as the forecast variable. Miller and Scholes
(1982) show that the cross-section of 1 /P for common stocks helps explain ihe
cioss-section of expected returns. Suppose, however, that reinvestment of
earnings causes stock prices to have an upward-drifting nonstationary compo-
nent. Then 1/P is nonstationary (it tends to drift downward), and it is not a
good variable for tracking expected returns in time-series tests. In fact, for the
value- and equai-weighted NYSE portfolios, regressions (not shown) of
r(t,t+ T) on 1/P(t), where P(¢) 1s the value of the portfolio at ¢ produce
slopes and R? close to 0.0.

6. Out-of-sample forecasts

The slopes in tables 3 and 4 are apparently strong evidence that yiclds signal
variation in expected returns. Givan the unceriainty about the bias of the
slopes, however, further testing is in order. One approach is to usc the
regressions to forecast out-of-sample returns. We forecast returns for
the 20-year period 1967-1986. Each forecast is from a regression of r(¢,t+ T
on Y(t) estimated with returas that begin and end in the proceding 30-year
pericd. For example, to {orecast the first one-year return (1567), we use
coefficients estimated with the 30 one-year returns for 1937-1966. To forecast
the first four-year return (1967--1970), we use coefficients estimated with the
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27 overlapping annual observations on the four-year returns that begin and
end in the 1937-1966 period. For monthly and quarterly returns, the 30-year
estimation period rolls forward in monthly or quarterly steps. For one- to
four-year returns, the estimation period rolls forward in annual increments.

We start the estimation periods in 1937 because of the evidence that returns
and yields behave differently during the first ten years of the sample. Because
ths overlap of annual observations on multiyear returns reduces effective
sample sizes, we judge that estimation periods shorter than 30 years would not
produce meaningful forecasts of two- to four-year returns. The 1937 starting
date and the choice of 30-year estimation periods then limit the forecast period
to 1967-1986. For this 20-year forecast period, there are only five nonoverlap-
ping forecasts of four-year returns.

6.1. Perspective

With respect to possible bias of the regression slopes, the out-of-sample tests
are conservative. They correct for bias that causes the in-sampie siopes 1o
overstate the variation of expected returns, but they leave the estimation
problems that cause the regressions to understate the variation of expected
yeims.

Thus, section 3 argues that negative correlation between shocks to returns
and yields (because of the discount-rate effect or because yields and returns
respond to dividend forecasts) produces positive bias in the slope estimates for
dividend yields, with possibly more bias in the slopes for D(¢)/P(t) than in
the slopes for D(#)/P(t—1). The bias means that in-sample R? tend to
overstate explanatory power. The bias decreases out-of-sample forecast power,
however, so out-of-sample tests are appropriately punitive.

On tie other hand, yields contain roise (variation narelatcd to expected
returns) that tends to cause estimates of (3) to uaderstate the variation of
expected returns. Since the noise reduces both in-sample and out-of-sampie
forecast power, out-of-sample tests do not correct for this source of error.
Likewise, if regressions of r{z, # + T') on the less timely D(z)/P(z — 1) under-
state the variation of expected returns, the understatement remains in out-of-
sample forecasts.

6.2. Results

Table 5 summarizes the mean squared errors (MSE) of the out-of-sample
forecasts. To compare the forecasts with the in-sample fit of the regressions,
the MSE are reported as R> Specificaily, the MSE R? in iable 5 is 1 —
(MSE/s?[r(¢, t + T))), where s2[r(t, 1+ T)] is the out-of-sample variance of
the forecasted return. The out-of-sample forecasts cover 1967-1986. The
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Table £

Mean squared error R? for out-of-sample forecasts for NYSE portfolio returns fo: 1967-1986 and
R? for in-sampie forecasts for 1957-1986.2

Retumn

horizon D(e)/P(1-1) D(t)/P(?) D(e)/P(1~1) D(t)/P(t)
T Out In Out In Out In Out In
Value-weighted nominal returns Value-weighted real returns
M 0.01 0.01 0.02 0.02 001 0.01 0.01 0.01
Q 0.03 0.02 0.66 0.05 0.01 0.01 0.03 003
1 0.13 0.08 0.4 0.22 0.07 0.03 013 012
pA 0.20 0.09 043 0.45 0.05 002 0.22 0.25
3 0.24 0.21 048 0.51 —-0.18 008 0.00 0.24
4 0.35 0.38 0.50 0.57 -0.38 0.17 -0.26 0.26
Equal-weighted nominal returns Equal-weighted real returns
M 0.01 0.02 n.01 0.02 0.01 0.01 001 0.01
Q 0.02 0.03 0.04 0.07 0.02 062 0.04 0.0
1 0.17 0.18 0.16 0.25 017 ¢.13 015 019
2 0.18 ¢.16 0.34 0.5 0.18 0.11 0.35 0.42
3 16 0.22 0.35 045 0.10 017 0.36 0.38
4 0.22 035 0.36 042 0.09 0.28 0.36 0.37

®The out-of-sample (Out) mean squared error R? is 1 — (MSE/s2[r(s, t + T)]). Each out-of-
sample forecast is made with coeflicients estimated using the previous 30 years of returns and
yields. Monthly (M), quarterly (Q). and one-year forecasts are for noncverlapping periods. The
two- to four-year forecasts are overlapping annual observations. The in-sample regressions are in
tables 3 and 4.

in-sample K? for 1957-1986, the most comparable period in tables 3 and 4,
are also shown in table 5.

For horizons out to two years, the MSE R? for the 1967-1986 out-of-
sample return forecasts from D(¢)/P(t— 1) and D(2)/P(r) are close to the
in-sample R? for 1957-1986. The signs of the differences betwees: the in-sam-
ple R? and the out-of-sample MSE R? are random. The MSE R? for forecasts
of three- and four-year value-weighted nominal returns from D(¢)/P(t—1)
are also similar to the in-sample R2. Qtherwise, the MSE R? produced by
D(t)/P(t — 1) deteriorate relative to the in-sample R? in three- and four-year
forecasts. (The obvious worst cases are the negative MSE R? for forecasts of
value-weighted three- and four-year real returns.) The resulis for longer return
horizons are less reliable, however, becanse they involve fewer independent
returns during the 20-vear forecast period. The uniform similarity of in- and
out-of-sample forecast power for horizons to two years suggests that regres-
sions of r(z,t+ T') on either D(¢)/P(t—1) or D(t}/P(t) do not produce
strongly hiases slopes and thus biased estimates of explanatory power.

The out-of-  -vle forecasts do not confirm that D(¢)/P(t) slopes are mere
biased than o(:)/P(¢t—1) sicpes. The out-of-sample forecast power of
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D(t)/P(t) actually matches in-sample explanatory power better than
D(1)/P(t — 1). Only the out-of-sample MSE R? for forecasts of three- and
four-year value-weighted real returns from D{¢)/P(¢) are much less than the
in-sampie R2 Thus there is no evidence in the out-of-sample tests that slope
estimates for the more timely D(t)/P(t) exaggersie the vanation in expected
returns. :

On the other hand, like the in-sample R2, the MSE R? for out-of-sample
forecasts frorx D(t)/P(t) are higher, often much higher, than those for
forecasts from D(t)/P(t — 1). For example, the MSE R? for forecasts of two-
to four-year returns from D(2)/P(t) commonly exceed 0.35, while those for
forecasts from D(t)/P(t— 1) are typically less than 0.20. The out-of-sample
forecasts thus confirm that using the less timely D(¢)/P(¢ —~ 1) to avoid false
positive conclusions about forecast power produces regressions that understate
the variation of expected returns.

7. Why does forecast power increase with the retwrn horizon?

The out-of-sample MSE R? tend to confirm the more extensive evidence
from the in-sample R? in tabies 3 and 4 that the explanatory power of the
regressions increases with the return horizon. The in-sample R? in tables 3 aud
4 and the out-of-sample MSE R? in table 5 are 0.07 or less for monthiy and
quarterly returns, but they are often greater than 0.25 for two- to four-year
returns. That the same yieids capture more return variance for longer forecast
horizons is an interesting and challenging result.

Algebraically, ihe regression R? increase with the return horizon because
the variance of the fitted values grows more quickly than the horizon, whereas
the variance of the residuals generally grows less quickly than the horizon. Qur
goal is to explain why.

7.1. The regression fitted values and residuals

In the regressions of returns on dividend yields, the explanatory variable is
the same for all reiurm horizons. Thus, as return horizon i reases, the
variance of the fitted values grows in proportion to the square of t..c regression
slopes. The slopes in tables 3 and 4 increase roughly in preportion to the
return horizon out 1o one or two years, and then more slowly. As noted earlier,
this behavior suggests that short-horizon expected returns are autocorrelated
but slowly mean-reverting. The persistence of short-horizon expected returns
implied by slow mean reversion causes the variances of multiperiod expected
returns to grow more than in proportion to the return horizon.

On the other hand, tables 3 and 4 show that for periods after 1940, the
residual variancss in regressions of r(¢,¢+ T) on Y(¢) grow less than in
proportion t¢ the retusn horizon, at least for one- to four-year returns. For
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Table 6

Correlations of residuals from regressions of one-year real CRSP value- and equal-weighted
NYSE returns on the dividend yield D(¢)/P(1 - 1).2

r@+i-Li+i)=a+bD(t)/P(t-1)+e(t+i-1,t+i)
Corfe(t+i—-1,t+ije(t+;-1e4j}), i=23,4 ;=123

Value-weighted retumns Equal-weighted retums

Lead Lead j Lead j

i 1 2 3 1 2 3
1927-1986

2 -005 -0.00

3 -0.30 -0.05 -02% —5.55

4 -0.14 -0.31 01 -0.20 -0.26 0.09
1941-1986

2 -0.15 -018

3 ~0.39 -0.09 -043 -0.00

4 -0.08 -0.39 -0.05 -0.17 -0.35 0.02

“The residuals are from regressions that use D(r)/P(t—1) to forecast one-year retums one,
two, three, and four years ahead.

Core(s +i—1,t+i),e(t+j—1,1+;)] is the vorreisdon beiween thie residual for the regres-
sion forecast of the one-year return i years ahead and the residual for the regression forecast of
the one-year reiurn j years ahead.

The correlations for nominal returns and for the other subperiods in tables 3 and 4 are similar
to those shown. Using D(r)/P(t) as the forecast variable produces similar results.

example, the residual standard errors for four-year returns never come close to
twice the one-year standard errors. The residual in the regression of the
multiyear return r(¢, ¢+ T) on Y(¢) is the sum of the residuals from regres-
sions of the one-year returns, r(t,t+1),...,r(t+T-1t+T), on Y(2). If
multiyear residual variances grow less than in proportion to the return
horizon, the correlations of the residuals from the one-year regressions must
on average be negative. The negative correlation is documented in table 6. It
has an economic explanation that, along with the persistence of expected
returns, completes the story for the predictability of iong-horizon returns.

7.2. Stock prices and expected return shocks

Suppose there is a shock at 7+ 1 that increases expected returns. Since the
shock occurs after the yield Y(¢) is set, fitted values from regressions of
r(t+1,t42),...,r(t+ T—1,r+ T) on ¥(¢) will tend to underesiimate re-
turns after 7 + 1, and the residuals will tend to be positive. On the other hand,
ii expeeted return shocks generate opposite unexpected changes in prices (the
discount-rate effect), the positive shock to expected returns at ¢+ 1 wiil tend
to produce a negative residuz! in the regression of the one-year retem
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r(t, ¢t + 1) on Y(z). Thus, because of the discount-rate effect, the residual from
the regression of r(¢, t + 1) or Y(?) is negatively correlated with the residuals
from regressions of #(z+ 1,1+ 2),...,r(t+T~1,t+ T) on Y(¢). A similar
argument implies that the residuals from the regression of r(t +k— 1,1+ k)
on Y(?) tend to be negatively correlated with the residuals from regressions of
one-year returns after ¢+ k on Y(¢).

The next section presents further tests for the discount-rate effect, based on
estimates of the relation between contemporaneous return and dividend yield
shocks.

8. Yieids and temporary components of stock prices
8.1. Yield shocks, price shocks, and future expected returns

Table 1 suggests that one-year returns are uncorrelated with dividend
changes morz than one year ahead. This suggests that D(z + 1) is an unbiased
(but noisy) measure of the information in P(¢) about future dividends, so that
D(t +1)/P(1) is relatively free of variation due to dividend forecasts. Thus,
the unexpected component of D(¢+ 1)/P(¢) can be interpreted as a {noisy)
measure of the shock to expected returns at 2.

Preliminary tests (not shown) indicated that the highly autocorrelated vields
on the value- and equal-weighted portfolios are approximated wel? = vit-order
autoregressions (AR1s), with AR1 parametess close to the first-order autocor-
relations in table 2. We use residuals from AR1s estimated on end-of-year
yields to measure yield shocks,

D{(t+1)/P(t)=a+¢D(1)/P(1~1) +uv{(i—1,1). (8)

We use the yield shock v(z—1,¢) as a proxy for the expected return shock
from ¢t—-1tot.

The discount-rate effect implies a negative relation between expected return
shocks and contemporaneous returns; an unexpectzd increase in expected
returns drives the current price down. We measure this relation with the slope
0 in the regression of r(r—1,1) on v(z—1, 1),

r(t=1, ) +y+80(t=1,1) +ul(r—1,1). (9)

We interpret 8 as the response of P(t) per unit of the time ¢ yield shock.
The slope B(T) in the regression of r(t,z+T) on D(1)/P(t—1) then
measures the 7-period expected future price change due to the changes in
expected returns implied by a yield shock. Comparing estimates of § and
B(T) allows s to judge ikic relative magnitudes of the current and expected
future price responses to yield shocks. The logic of this approach is that we
want estimates of 5(T') for a long return horizon (we use T = 4 years), since
the antocorrelation of expected returns implies that a yield shock has a slowly
decaying effect on one-period expected future price changes.
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Table 7
Tests for a discount-rate effect in stock returns.

Comparisons of the relation between contemporaneous real returns and dividend yield shocks (&)
and the relaiion between future returns and current dividend yields (b).2

D+ 1)/P(t)=a+¢D{1)/P{i — 1} +v(t—1,¢)
r(t-1L,)=y+8o(i-1,H+u(t—1,1
Ht.t+4)y=a+bY(t)+e(t,t+ 4

Y(r)=D(1)/P(t—1) ¥(#) = D(r)/P(r)
Period 8 5(8) b(4) s{b(4)} (4 s[b{4)]
Value-weighted real returns
1827-1986 -2227 27 13.44 547 14.43 444
1927-1956 -2042 4.69 23.00 10.40 20.39 5.51
1957-1986 -25.12 244 12.48 7.94 16.21 8.88
1941-1986 -20.10 215 13.34 419 1571 4.75
Equal-weighted real returns
1927-1986 -2042 348 12.64 6.81 18.91 5.45
1927-1956 —17.80 535 9.58 1145 18.93 8.47
1957-1986 -24.73 317 20.26 8.22 24.85 8.29
1941-1986 —20.37 2.23 14.19 490 20.50 5.16

8, the contemporaneous response of the return r(zr—1,7) to the yield shock v(t-1,¢) is
estimated with regressions of annual observations oz one-year returns or: the residuals from a
first-order autoregression for the yield, Tz estimaies of b(d4), interpreted as the response of future
one-year returns to a curren: yield shock, are from tables 3 and 4. s(5§) and s[{b(4)] are standard
errors. The results for nominal returs are similar.

Estimates of § in (9) must be interpreted cautiously. The lack of correlation
between iciuiins and dividend changes more than a year ahead suggests that
D(i + 1)/P(¢t) is relatively free of variation due to dividend forecasts. But this
does not mean that all variation in D(¢ + 1)/P(¢) is dus to expected returns.
Moreover, whatevey its source, variation in P{¢)} that results in variation in
D(t +1)/P(2) tends io produce a negative correlation between r(z — 1, ¢) and
the vield shock o(r—1,¢). Thus negative estimates of § are not per se
evidence of a discount-rate effect. To infer that negative estimates of § reflect
offsetting changes in current prices related to changes in expected future
returns, we need the complementary evidence from estimates of S(7') that
yields track expected returns so that yield shocks imply expected future price
changes of the same sign.

8.2. The estimates

Table 7 shows estimates of § for real reiurns on ihe NYSE value- and
equal-weighted portfolios. The estimates are always regative, less than ~17.0,
and more than 2.9 standard errors from 0.0. Table 7 also shows estimates of
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B(T) for T = 4 years. Despite large standard errors, the estimates are usually
more than 2.0 standard errors above 0.0. We conclude from the estimates of &
and B(4) that dividend yield shocks are associated with (a) contemporaneous
price changes of the opposite sign and (b) expected future price changes of the
same sign. :

The positive estimates of B(4) from regressions of r(¢,1+T) on D(¢)/
P(t—1) are large but typically smaller in magnitude than the negative
estimates of 6. The out-of-sample forecasts in table 5 suggest, however, that
the D(#)/P(t — 1) slopes understate the variation of expected retnrns because
the information in D(#)/P(t—1) is about a year out of date for expected
returns measured forward from r. The estimates of B(4) for regressions of
r(t, 1+ 4) on the more timely D(¢)/P(t) are closer in magnitude to (usually
within 1.0 standard error of) the estimates of 8.

We interpret the estimates of § and 8(4) as suggesting that, ou average, the
expected future price increases implied by higher expected returns are just
offset by the immediate price decline due to the discount-rate effect. Thus, as
postulated in Summers (1986) and Fama and French (1987a), positively
autocorrelated expected returns generate mean-reverting components of prices.
We consider next competing scenarios for such temporary price components.

8.3. Temporary price components

Temporary components of prices and the forecast power of yields are
consistent with an efficient market. Suppose investor tastes for current versus
risky future consumption and the stochastic evolution of firms’ investment
opportunities result in equilibrium expected returns that are highly autocorre-
la*ed but mean-reverting. Suppose shocks to expected returns and shocks to
rational forecasts of dividends are independent. Then a shock to expected
returns has no effect on expected dividends or expected returns in the distant
future. Thus, the shock has no long-term effect on expected prices. The
cumulative effect of a shock on expected returns must be exactly offset by an
opposite adjustment in the current price. It follows that mean-reverting
equilibrium expected returns can give rise to mean-reverting (temporary)
components of stock prices. See Poterba and Summers (1987) for a formal
analysis.

On the other hand, temporary components of prices and the forecast power
of yields are also consistent with common models of an inefficient market,
such as Keynes (1936), Shiller (1984), DeBondt and Thaler (1985), and
Summers (1986), in which stock prices take long temporary swings away from
fundainental values. In this view, high D/P ratios signal that future returns
will be high because stock prices are temporarily irrationally low. Conversely,
low D /P ratios signal irrationally high prices and low future returns.
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As always, market efficiency per se is not testable. It must be tested jointly
with restrictions on the behavior of equilibrium expected returns. [See Fama
(1970).] One reasonable restriction is that equilibrium in an efficient market
never implies predictable price declines (uegative expected nominal returns)
for the value- and equal-weighted NYSE portfolios. The behavior of the fitted
values for the regressions in tables 3 and 4 supports this hypothesis.

The fitted values from the regressions of nominal returns on dividend yields
are rarely negative. For example, when the explanatory variable is the more
timely D(¢)/P(t), the regressions for equal-weighied returns for ail herizons
produce a total of six negative fitted values during the 1927-1986 period and
no negative fitted valuzs duiing the 1941-1986 period. The regressions of
value-weighted nominal returns on D(?)/P(:) produce no negative fitted
values in either period. In both the D(¢)/P(¢) and the D(¢)/P(t — 1) regres-
sions, no negative fitted value is close to 2.0 standard errors from 0.0. As a rule
at least tvio-thirds of the return forecasts are more than 2.0 standard errors
above 0.0.

A stronger hypothesis is that equilibrium in an officient market never
implies negative expected real returns for the value- and equal-weighted NYSE
portfolios. The regression fitted values are more often negative for real returns
than for nominal returns, but again no negative forecast of real returns is more
than 2.0 standard errors from 0.0, whereas typically mere than half of the
forecasts are more than 2.0 standard errors above 0.0.

In short, low dividend yields forecast that nominal returns will be relatively
low, but they do not forecast that prices will decline. Likewise, the strong
forecast power of yields does noi imply ihat expected real retwrns are ever
reliably negative.

8.4. Dividend yields and the autocorrelation of reiurns

Autocorrelated expected reiurns and the opposite respouse of prices to
expecied return shocks (the discount-rate effcci) can combine to produce
mean-reverting components of stock prices. Fama and French (1987a) show
that mean-reverting price components tend to induce negative autocorrelation
in long-horizon returns. Thus, the negative autocorrelation of long-horizon
returns in the earlier work is consistent with the positive autocorrelation of
expected returns documented here.

But a mean-reverting, positively autocorrelated expected return does not
necessasily imply negative autocorreiated reterns or a mean-reverting compo-
nent of prices. If shocks to expected returns and expected dividends are
positively correlated, the opposite response o prices to expected return shocks
can disappear. In this case, the positive autceorrelaiion of expected returns
will imply positively autocorrelated returns, and time-varying expected returns
will not generate mean-reverting price components. Moreover, changes through
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time in the autocorrelation of expected returns, or in the relation beiween
shocks to expected returns and expected dividends, can change the time-series
properties of returns and obscure tests of {o: 3. zo¢ >CWer based on autocorrela-
RO

In contrast, as long as yields move with expected returns, regressions of
returns on yields can document time-varying expected returns irrespective of
changes in the autocorrelation of returns. This may explain why yields have
strong forecast power in post-1940 periods, when the autocorrelations of
returns in Fama and French (1987a) give weak indications of time-varving
expected returns.

Does the variation of expected returns tracked by yields subsume the
predictability of iong-horizon returns implied by the negative autocorrelation
in Fama and French (1987a)? We bave estirated mauliiple regressions of
r(¢,i+ T) on D(t)/P(t) and the lagged return 7(r — T, ¢). The lagged return
rarely has marginal explanatory power. Negative slopes for the lagged return
are typically less than 1.0 standard error from 0.0. In contrast, as in the
univariate regressions, the slopes for the dividend yield in the multiple
regressions increase with ihe return horizon and are typically more than 2.0
standard errors from 0.0 for the 1927-1986 period and for all periods after
1935. Thus including the iagged return in the regressions has no effect or the
conclusion that dividend yields have systematic forecast power across different
time periods and return horizons.

9. Conclusions

Like previous work, our regressions of returms on dividend yields indicate
that time variation in expected returns accounts for small fractions of the
variances of short-horizon returns. Dividend yields typically explain less than
5% of the variances of monthly or quarterly returns. An interesting and
challenging feature of our evidence is that time variation in expected returns
accounts for more of the variation of long-horizon returns. Dividend yields
often explain more than 25% of tke variances of two- to four-year returns. We
offer a simple explanation.

The persistence (high positive autocorrelation) of expected returns causes
the variance of expected returns, measured by the fitted value: in the regres-
sions of returns on dividend yields, tc grcw more than in proportion to the
return horizon. On the other hand, the growth of the variance of the regression
residuals is attenuated by a discount-rate effect: shocks to expected returns are
associated with opposite shocks to current prices.

The cumulative price effect of an expected return shock and the associated
price shock is roughly zero. On average, the expected future price increases
implied by higher expected returns are just offset by the immediate decline in
the current price. Thus the time variation of expected returns gives rise to
mean-reverting or temporary components of prices.
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